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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Organic Chemicals (Miscellaneous) Sectional Committee had been approved by the Petroleum, Coal and 
Related Products Division Council. 

This standard was first published in 1975. The Sectional Committee responsible for the preparation of this 
standard felt that the standard should be revised with a view to update it in accordance with the advancement in 
technology. In this revision the requirements of moisture content and equivalent mass have been modified. The 
test method for purity has been changed. A more accurate GC method has been incorporated through which the 
impurities can also be determined. 

The largest use of diethanolamine is in the scrubbing processed for the removal of CO^ and H^S from natural gas 
and other gases. Huge quantity of the material is used in the manufacture of morpholine, surface active agents, 
textile specialities, herbicides and petro-demulsifiers. It is..also extensively used as an intermediate for rubber 
chemicals; as an emulsiller and dispersing agent in various agricultural chemicals, cosmetics and pharmaceuticals; 
in the production of lubricants for the textile industries; as humectant and softening agents; and in organic 
synthesis. 

For the preparation of this standard considerable assistance has been drawn from British Pharmacopoeia Vol I, 
1 988 and US Pharmacopoeia, 1 995. Assistance has also been sought from Hydro Carbon Processing and Industrial 
Engg. (Vol 59, No. 4 — Control DEA degradation). 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revisedy. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 



IS 7911 : 2000 



Indian Standard 

DIETHANOLAMINE — SPECIFICATION 

(First Revision) 



1 SCOPE 

This standard prescribes tlie requirements and the 
methods of sampling and test for diethanolamine. 

2 NORMATIVE REFERENCES 

The following Indian Standards are necessary adjuncts 
to this standard. The standards contain provisions, 
which through reference in this text constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below: 



Title 

Reagent grade water (third 
revision) 

Determination of water by the 
Karl Fischer Method (first 
revision) 

Liquid-in-glass solid-stem 
reference thermometers (first 
revision) 

Method for random sampling 

Pyknometers (first revision) 

Specification for monoethano- 
lamine 



IS No. 


1070: 


1992 


2362: 


1993 


4825 


1982 


4905 


1968 


5717 


1991 


7910 


1975 



IS No. Title 

8768 : 1988~| Method of measurement of 

colour in liquid chemical 
products in Hazen units (first 
revision) 

3 REQUIREMENTS 

3.1 Description 

The material shall mainly consist of diethanolamine 
[HN (CH^CH^OH)J and may contain small amounts 
of monoethanolamine and triethanolamine. It shall be 
a clear liquid with a slight characteristic odour. 

3.2 Miscibility 

It shall be miscible with water and with ethanol (96%) 
in all volumes and slightly soluble in ether. 

3.3 The material shall also comply with the require- 
ments given in Table 1 . 

4 PACKING AND MARKING 

4.1 Packing 

The material shall be packed in air-tight mild steel 
drums. 

4.2 Marking 

Each container shall be securely closed and shall bear 
legibly the following information: 

a) Name of the material ; 

b) Net mass of the material ; 



Table 1 Requirements for Diethanolamine 

(Clause 3.3) 



SI No. 


Characteristic 


Requirement 


Methods of Test, 
Refto 

1 , 




' Annex of IS No. ' 








This Standard 


(I) 


(2) 


(3) 


(4) (5) 


i) 


Relative density at 20/20°C 


1.015 to 1.020 


A 


ii) 


Moisture content, percent by mass, Mia 


0.3 


B 


iii) 


Equivalent mass 


104 to 106 


C 


iv) 


Assay, percent by mass, Min 


98 


D 


V) 


Monoethanolamine, percent by mass 


0.5 


D 

(Method II) 


vi) 


Colour, Hazen units. Max 


25 


8768 


vii) 


Crystallizing point, Min 


is-c 


E 


viii) 


Triethanolamine, percent by mass 


1.0 


do 
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c) Name of the manufacturer and/or his recognized 
trade-mark, if any; and 

d) Lot or batch or drum number in code or 
otherwise. 

4.2.1 BIS Certification Marking 

The container may also be marked with the BIS 
Certification Mark. 

4.2.1.1 The use of the Standard Mark is governed by 
the provisions of Bureau of Indian Standards Act, 1986 
and the Rules and Regulations made thereunder. The 
details of conditions under which the licence for the 
use of the Standard Mark may be granted to 
manufacturers or .producers may be obtained from the 
Bureau of Indian Standards. 



5 SAMPLING 

Representative samples of the material shall be drawn 
and their conformity to the requirements of this 
standard judged as prescribed in Annex F. 

6 TEST METHODS 

The tests for the requirements listed under 3 shall be 
carried out according to the methods prescribed in 
Annex A to E. 

7 Quality of Reagents 

Unless otherwise specified, pure chemicals and 
distilled water {see IS 1 070) shall be employed in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do not contain 
impurities, which affect the result of analysis. 



ANNEX A 

[Table 1 , SI No. (i)] 

DETERMINATION OF RELATIVE DENSITY 



A-1 OUTLINE OF THE METHOD 

In this method, masses of equal volumes of the material 
and water at the same temperature are compared using 
Pyknometer. 

A-2 APPARATUS 

A-2.1 Pyknometer 

25 ml capacity {see IS 5717). 

A-2,2 Water-Bath 

maintained at 20.0 + 0.2"C. 

A-3 PROCEDURE 

Weigh a clean and dry Pyknometer. Fill the tared 
Pyknometer with freshly boiled distilled water and 
place it in a water-bath maintained at 20.0 ±0.2°C. 
and allow sufficient time (about 30 minutes) to attain 



the temperature of the bath. Then insert the capillary 
stopper which has been brought to 20.0 ± 0.2^C. Wipe 
the excess liquid from the stopper, remove the 
Pyknometer from the bath, bring to room temperature 
and weigh. Empty the Pyknometer, clean and dry 
it, and repeat the operation with the material at 
20.0 + 0.2OC. 



A.4 CALCULATION 

Relative density at 20/20°C = 
where 



A-B 
C~B 



A = mass in gofthe Pyknometer filled with 
the materia], 

B = mass in g of the dry Pyknometer, and 

C = mass in g of the Pyknometer filled with 
water. 



ANNEX B 

[Table I, SI No. (U)] 

DETERMINATION OF MOISTURE CONTENT 



B-1 OUTLINE OF THE METHOD 

Moisture is determined by the Karl Fischer Method 
using electrometric end-point. 

B-2 PROCEDURE 



15 ml of glacial acetic acid and titrate with the Fischer 
reagent to the end-point. To the titrated liquid quickly 
add an accurately weighed quantity of the material, 
stir vigorously and again titrate with the reagent. 
Determine the moisture content of the resulting 



Transfer 75 ml of methanol to the titration flask. Add solution by the procedure given in IS 2362. 
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ANNEX C 

[Table I, SI No. (Hi)] 

DETERMINATION OF EQUIVALENT MASS 



C-1 REAGENTS 

C-1.1 Standard Hydrochloric Acid - 0.5 N. 

C-1.2 Methyl Red Indicator Solution - 0. 1 percent. 

C-2 PROCEDURE 

Weigh accurately 2 g of the sample and transfer into a 
250-inl conical flask. Add 100 ml of water and mix 
until the solution is homogenous. Titrate the contents 
with standard hydrochloric acid using methyl red as 
an indicator. Similarly, carry out a blank titration. 



where 



C-3 CALCULATION 



Equivalent mass 



(100-//)xMxlO 
iV-V)xN 



H — percentage moisture in the sample (see 

B-2), 

M = mass in g of the sample taken for the 
test, 

y = volume in ml of standard hydrochloric 
acid used in the titration with the 
material, 

V^ = volume in ml of standard hydrochloric 
acid used in the blank, and 

N = normality of standard hydrochloric acid. 



ANNEX D 

[Table 1, SI No. (iv) and (v)] 

DETERMINATION OF DIETHANOLAMINE CONTENT 



D-l GENERAL 

Two methods have been prescribed for the determi- 
nation of diethanolamine. 

D-2 METHOD 1 

D-2.1 Reagents 

D-2,1.1 Sulphuric Acid 

3N. 

D-2,L2 Periodic Acid Solution 

0.1 N. 

D-2.1.3 Standard Sodium Arse nite Solution — 0. 1 N. 
Dissolve 5 g of arsenic trioxide in a mixture of 20 ml 
of sodium hydroxide solution and 20 ml of water, dilute 
to 400 ml with water and add dilute hydrochloric acid 
until the solution is neutral to litmus paper. Dissolve 
4 g of sodium bicarbonate in the solution and dilute to 
1 000 ml with water. Ascertain its exact strength by 
diluting 25 ml with 50 ml of water, adding 5 g of 
sodium bicarbonate, and titrating with 0. 1 N iodine, 
using starch solution as indicator. 

D-2.1.4 Standard Iodine Solution 

0.1 N. Dissolve 12.69 g of iodine and 18.0 g of 
potassium iodide in water and make up the volume to 
I 000 ml. 



D-2.2 Procedure 

Add 0.12 g of the sample to 50 ml of sulphuric acid 
contained in a 500-ml glass-stoppered conical flask. 
To this add while swirling exactly 35 ml of periodic 
acid solution and let it stand for exactly 1 minute. This 
time should start from the last drop of periodate 
addition. Neutralize the acid completely and carefully 
by adding solid sodium bicarbonate. Add from a 
burette, 50 ml of standard sodium arsenite solution, 
allow to stand for 10 minutes with occasional stirring 
and titrate with standard iodine solution using starch 
indicator dll the first appearance of blue end-point. 
Similarly carry out a blank titration. 

D-2.3 Calculation 

Diethanolamine 



content, percent 
by mass 



(V-V)A'x 2.629 



M 



- 0.861 A 



where 



V = 



V = 



volume in ml of standard iodine 
solution required for the titration with 
the sample, 

volume in ml of standard iodine 
solution required for the titration with 
the blank titration, 
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N = normality of standard iodine solution, 

A = percentage of monoethanolamine in the 
sample, and 

M = mass in g of the sample taken for the 

test. 

D-2.3.1 The percentage of monoethanolamine in the 
sample shall be determined by the same procedure as 
prescribed in A-5 of IS 79 10 by using 1 g of the sample 
in 10 ml of the liquid. 

D-3 METHOD II — GC METHOD 

D-3.1 Outline of the Method 

About 3 g of the sample is dissolved in 100 ml of 
distilled water and 0.2 ml of the sample is introduced 
into the separating column of a gas chromatograph by 
means of a syringe. The vapourized sample is swept 
through a packed column by a flow of carrier gas and 
as each component emerges, it is detected by flame 
ionization detector and recorded as a peak in a 
chromatogram. Under the operating conditions the 
impurities are identified by their relative retentions and 
are determined from their peak areas taking their 
respective response factors into consideration. 

D-3.2 Column - Packed 

Material Glass 

Length 107 cm 

O D 3.2 mm 

Packing material TENAX-GC of 60/80 
mesh. 
D-3.3 Reagents 

D-3.3.1 Monoethanolamine - Purity, 99 percent. 

D-3.3.2 Pure diethanolamine - 99 percent. 

D-3.3.3 Pure triethanolamine - 99 percent. 



D-3.4 Operating Conditions 

Detector FTD 

Injection Port temperature 280''C 

FID temperature 280''C 
Temperature Programming 

Diethanolamine 1 50 - 270''C 

Temperature Increasing Rate 8°C/min 

Carrier gas Nitrogen 

Flow rate 20 ml/min 

Chart speed 1 cm/min 

Sample size 0.2 ^.1 

D-3.5 Fuel Gas 

Hydrogen and zero air flow rates for the flame 
ionization detector shall be adjusted to the levels 
recommended by the instrument manufacturer. 

D-3.6 Calculation 

In case of monoethanolamine and diethanolamine the 
total area of secondary peaks should be less than 
2 percent of the main peak area, while calculating 
the area-response factors are taken into consideration. 

D-3.7 -Determination of Response Factor 

Prepare a mixture of pure monoethanolamine, pure 
diethanolamine and pure triethanolamine of known 
concentration using pure chemicals and inject a suitable 
sample to take a chromatogram using the operating 
conditions specified above and determine the area of 
each peak and then knowing the amount of each 
component the response factors are determined. 

Typical chromalograms for monoethanolamine, 
diethanolamine and a mixture of mono-, di- and 
triethanolamine taken in Netel Chromatograph are 
shown in Fig. 1, Fig. 2 and Fig. 3 respectively using 
the chromatographic condition mentioned in the text. 



MEA 



DEA 



TEA 



Fig. I Typical Chromatogram of Monoethanolamine 
4 
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O 




Fig. 2 Typical Chromatogram of Diethanolamine 






MCA 




O 



OEA 



TEA 




Fig. 3 Typical Chromatogram of Mixture of Mono-Di-, and Triethanolamine 
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ANNEX E 

[Table \,SlNo. (vii)] 

DETERMINATION OF CRYSTALLIZING POINT 



E.1 OUTLINE OF THE METHOD 

The material is slowly cooled to determine its 
crystallizing point by observation of the temperature 
during crystallization under prescribed conditions. 

E-2 APPARATUS 

The crystallizing point apparatus shall be as shown in 
Fig. 4. A thick glass tube of nominal size 100 x 25 mm 
is placed inside a large glass test tube of nominal size 
1 50 X 50 mm. The latter tube is flanged so that it may 
be supported centrally by the metal cover plate. 

E-2.1 The wider tube is weighed with lead shots or 
similar material and the inner tube is closed by means 
of a cork, which carries a glass stirrer and through its 
centre a standard thermometer. The thermometer is so 
fixed in the cork that the thermometer's immersion 
mark is in level with the top of the cork and if the 
thermometer has a contraction chamber, the distance 
from the bottom of the bulb to the top of the contraction 
chamber shall not be more than 35 mm. 

E-2.2 The wider tube is supported in a I 000-ml tall- 
form beaker filled with cooling liquid to within 20 mm 
of the top. A thermometer for the cooling bath passes 
through a hole in the cover plate and is held by a rubber 
ring. 



E-23 Thermometer 

Conforming to the Schedule Mark 22 of IS 4825 shall 
be used. 

NOTE — Any thermometer of convenient range and similar 
requirements and accuracy may be used. 

E-2.3.1 The thermometer shall bear a certificate from 
the National Physical Laboratory, New Delhi or any 
other institution authorized by the Government of India 
to issue such a certificate. 

E-3 PROCEDURE 

Take about 25 ml of the sample in the inner tube of 
the crystallizing point apparatus, iinmerse the 
thermometer and start stirring. Cool in water-bath 
adding ice to it to bring down the temperature. The 
temperature drop should be regulated so that the rate 
of cooling is about 2°C below the expected 
crystallization point, seeding crystal is introduced, if 
necessary, with stirring. At the point of crystallization, 
temperature will rise and then remain steady for the 
duration of crystallization. This steady temperature 
represents the crystallization point. Care should be 
taken to ensure that the apparatus is clean and dry 
before use. 



THERMOMETER 
AS SPECIFieO 



METAL COVER 

ATE 



150 




COOLING 
LiQUID 

tNNER GLASS 
TEST-TUBE 

GLASS LOOP 
18 COVERALL 



-OUTER GLASS 

TEST-TUBE 

LOADING 
MATERIAL 



All dimensions in inillimclres. 

Fig. 4 Crytallizing Point (Assembly of Apparatus) 
6 
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ANNEX F 
(Clause 5) 
SAMPLING 



F-1 GENERAL REQUIREMENTS FOR 
SAMPLING 

F-1.1 Samples shall be taken in a protected place not 
exposed to damp air, dust or soot. 

F-1.2 The sampling instrument shall be clean and dry. 

F-1.3 Precautions shall be taken to protect the samples, 
the material being sampled, the sampling instruments 
and the containers for samples from adventitious 
contamination. 

F-1.4 To draw a representative sample, the contents 
of each container selected for sampling shall be mixed 
as thoroughly as possible by suitable means. 

F-1.5 The samples shall be placed in suitable, clean, 
dry and airtight glass bottles or other suitable containers 
on which the material has no action. 

F-1.6 The sample containers shall be of such a size 
that they are almost three-fourths filled by the sample. 

F-1.7 Each sample container shall be sealed airtight 
after filling, and marked with full details of sampling, 
the date of sampling and details given under 4.2. 

F-2 SCALE OF SAMPLING 

F-2.1 Lot 

All the containers in a single consignment of the 
material drawn from a single batch of manufacture shall 
constitute a lot. If a consignment is declared to consist 
of xlifferent batches of manufacture the batches shall 
be marked separately and the groups of containers in 
each Jbatch shall constitute separate lots. 

F-2.2 For ascertaining the conformity of the material 
in any lot to the requirements of this specification, 
samples shall be tested for each lot separately. 

F-2.3 The number of containers to be selected from 
the lot shall depend on the size of the lot and shall be 
in accordance with Table 2. 

Table 2 Number of Containers to be Selected 
from Lots of Different Sizes 

(Ctause F-2.3) 



Lot Size 

N 

3 to 15 

16 to 40 

41 to 110 

111 to 180 

181 to 300 

301 to 500 

501 to 800 

80 1 and above 



Sample Size 



n 

3 
4 
5 
6 
7 
8 
9 
10 



F-2.3. 1 These containers shall be selected at random 
from the lot and to ensure the randomness of selection, 
random number tables shall be used (see IS 4905). In 
case random number tables are not available, the 
following procedure may be adopted: 

Arrange all the containers in the lot in a systematic 
manner and starting from any container, count them 
as 1,2, 3,.., up to r and so on, r being the integral 
part of N/n (A^ being the lot size and n the number 
of containers to be selected). Every rth container 
thus counted shall be withdrawn to constitute the 
sample. 

F-3 INDIVIDUAL SAMPLES AND COMPOSITE 
SAMPLE 

F-3.1 From each of the containers selected according 
to F-2.3, a representative portion of the material, about 
300 ml in volume, shall be drawn. These samples .shall 
constitute individual samples. 

F-3.2 From each of these individual portions (F-3.1), 
an equal quantity of the material shall be taken and 
thoroughly mixed to constitute a composite sample 
not less than 1 000 rnl in volume. The composite 
sample shall be divided into three parts, one for the 
purchaser, one for the supplier and the third for the 
referee. 

F-3.3 Referee Sample 

The referee sample consists of the composite sample 
marked for this purpose, and shall bear the seals of 
both the purchaser and the supplier. It shall be kept at 
a place agreed to between the two and shall be used in 
case of dispute. 

F-4 NUMBER OF TESTS 

F-4.1 Tests for the determination of all the 
characteristics given in Table 1 shall be carried out on 
the composite sample. 

F-5 CRITERIA OF CONFORMITY 

F-5.1 For declaring the conformity of the lot the 
requirements of each of the characteristics, the test 
results on the composite samples shall meet the 
corresponding requirements specified. 
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